Chemical signals from conspecifics can influence the behaviour and neuroendocrine axis of mice. Several different molecules are excreted with urine, depending on hormonal level, and can indicate the sex of the emitter. In male mice, these chemicals are the major urinary proteins (MUPs) and some small volatile odorant molecues that are found bound to them. We tested adult males for light avoidance behaviour in a two-chamber apparatus, with one light and one dark side, in the presence or absence of male urinary substances. The presence of chemical cues on either side of the cage was expected to modify light avoidance behaviour. The volatiles released from purified MUPs had the same effect as whole adult male urine, in that they induced a faster onset of exploration of the light compartment. The results show that mice can use the information carried by the odorant molecules released by MUPs to recognize the urine of male mice, and respond appropriately.
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Chemical cues called pheromones are used by members of several animal species to communicate among themselves (Halpern 1987) . In mammals, pheromones influence both the behaviour and endocrine status of conspecifics, so that the social organization of some species, including mice, is greatly affected. Adult male urine is a major source of chemosignals in mice (Keverne 1983; Halpern 1987; Brain et al. 1987) . It is commonly excreted during social encounters, and used to mark the territory (Reynolds 1971; Harrington 1976; Hurst 1987 Hurst , 1990a . The behaviour of male mice is influenced by chemical cues contained in urine from other males, which is usually avoided. Adult males spend less time investigating the urine of intact males than that of castrated males (Jones & Nowell 1973) . The most aversive urine is excreted by dominant males (Rawleigh et al. 1993) , which elicits aggression in other males, while urine from castrated males does not (Mugford & Nowell 1970) . When castrated males are supplied with testosterone, the aversive property of their urine is restored (Jones & Nowell 1974) .
Nonvolatile male pheromones have been shown to accelerate female puberty (Vandenbergh et al. 1975) ; major urinary proteins (MUPs), which are produced by adult intact male mice and excreted in urine, have the same effect (Mucignat-Caretta et al. 1995) . MUPs have a peculiar peptidic structure (Böcskei et al. 1992 ) with a small hydrophobic cavity in the core of the protein, which binds small volatile molecules (Bacchini et al. 1992; Robertson et al. 1993) . The MUP-bound volatiles can influence the behaviour of male mice in the same way as adult male urine, since adult males avoid these chemical stimuli (Mucignat-Caretta et al. 1998 ). In the absence of these volatiles, the aversive effect of MUPs disappears (Hurst et al. 1998) .
MUPs have been suggested to have a role as a pheromone carrier or reservoir, possibly acting by transporting hydrophobic molecules in the aqueous urinary medium, and then slowly releasing the ligands in the environment (Bacchini et al. 1992) . The proteins and their ligands can be regarded as components of a complex signalling system that evolved to identify the sex of the emitters (Keverne 1983). The presence of both volatile and nonvolatile pheromones in urine could, at the same time, activate different receptor systems, such as the main olfactory and the vomeronasal system, or different kinds of receptors within the same organ (Brennan & Keverne 1997; Tirindelli et al. 1998) .
Adult male urine and MUP-bound volatiles seem to act in a similar way, at least in laboratory tests performed in very simple environments (Mucignat-Caretta et al. 1998).
